A 34-year-old woman born in India, presented to our clinic with concerns of confusion and slurred speech. Three months before presentation, she had occasional episodes of confusion. During these episodes, she was unable to respond, but never lost consciousness. These events were brief and resolved completely. She worked at a grocery store with her husband, who noticed she was having trouble tending right change to the customers. She also had difficulty remembering names of the employees. Two months earlier she started slurring and even her husband had difficulty understanding her. She then had a generalized tonic clonic seizure. She also complained of lethargy and body aches accompanied by a low grade fever. She did not have any weight loss or night sweats.

She was last seen by a physician a year earlier, for a "neck lump." She was started on a course of antibiotics, but the lump persisted. She did not have a history of smoking, alcohol abuse, or intravenous drug abuse. There was no past history of hypertension, diabetes mellitus, cardiac arrhythmias, or stroke. Her father had a history of hypertension and pulmonary tuberculosis, but she was not living with him for the past 10 years.

She had an unremarkable physical exam, except for a left sided soft, non-tender, fluctuant, mobile neck mass, measuring around 3 cm × 5 cm in size. Neurological examination showed deficits in attention and concentration. She had difficulty performing simple calculations. Speech was slurred but language was intact. She did not have any cranial nerve deficits, motor weakness, or sensory deficits. She had a normal gait and stance.

Laboratory testing showed normal blood indices. She had a mildly elevated erythrocyte sedimentation rate. HIV antibody testing was negative. Chest radiograph was unremarkable. She had an aspiration biopsy of the neck mass, which showed acid fast organisms on Ziehl--Neelsen staining. Cranial computerized tomography (CT) showed a left parietal lobe mass lesion with surrounding edema. She had resection of the mass lesion. The patient is currently being followed in the neurology outpatient clinic and has improved since the surgery and institution of antitubercular drug therapy. The residual neck scar is shown in Figure [1](#F1){ref-type="fig"} below.

![**Ziehl--Neelsen staining**.](fneur-02-00034-g001){#F1}

Pathology
=========

Histology sections revealed multiple foci of caseating granulomas with central necrosis immediately surrounded by a dense rim of macrophages and a rim of lymphocytes, Figures [2](#F2){ref-type="fig"} and [3](#F3){ref-type="fig"}. Ziehl--Neelsen staining shows a single rod shaped, acid fast organism, Figure [4](#F4){ref-type="fig"}.

![**Hematoxylin and eosin staining**.](fneur-02-00034-g002){#F2}

![**Hematoxylin and eosin staining**.](fneur-02-00034-g003){#F3}

![**Hematoxylin and eosin staining**.](fneur-02-00034-g004){#F4}

Discussion
==========

Tuberculosis is the world\'s leading cause of death due to a single infectious agent. The tuberculosis bacterium was discovered by Koch in 1882, but the description of the disease dates back to the times of Hippocrates and Galen (MacGregor, [@B13]). Tuberculosis is more prevalent in the developing countries as compared to developed countries. Since the discovery of streptomycin in 1946, the mortality rate due to tuberculosis has steadily declined, but due to HIV epidemic, the world is seeing a resurgence of this disease. New multidrug resistant strains have emerged and pose a serious threat to the health of people exposed to it.

Tuberculosis of the central nervous system (CNS) is a well known entity. It was described first by Whytt in 1768, in a patient with hydrocephalus and febrile illness (MacGregor, [@B13]). Tuberculosis can involve the nervous system in a number of ways like, meningitis, brain abscess, cerebral venous sinus thrombosis, transverse myelitis, and hydrocephalus.

*Mycobacterium tuberculosis* is an airborne microorganism. The lungs are usually the primary site of infection. However the kidneys, lymph nodes, spine, and CNS may be infected first. The CNS may get involved due to dissemination of infection through the lymphohematogenous route from other primary sites (Rich and McCordick, [@B17]). The most common site of extrapulmonary tuberculosis is cervical lymph nodes but inguinal, axillary, mesenteric, mediastinal, and intramammary lymph node involvement have been seen (Artenstein et al., [@B3]). Tuberculous lymphadenitis has a peak age of onset of 20--40 years, and in the United States it is most common in women and among immigrants from high risk areas. Patients without HIV infection typically present with chronic, non-tender lymphadenopathy (Jha et al., [@B8]; Marjorie et al., [@B14]).

Tubercular meningitis is the most common presentation of nervous system tuberculosis. Tuberculoma of the brain, on the other hand, is rare. It is usually formed by conglomeration of several miliary tubercles, which form around the outer sheaths of the cerebral blood vessels. Caseous necrosis ensues and the necrotic debris gets inspissated and sometimes liquefied. A thick capsule may form around these lesions. The incidence of tuberculoma among all intracranial neoplasm ranges from 0.2% in the industrialized world to around 8% in the developing world (Bouchama et al., [@B6]; Abdul-Ghaffar et al., [@B1]; Artico et al., [@B4]).In North America the incidence of tuberculoma ranges from 0.7% to 1.4% (Sibley and O\'Brien, [@B19]).

A tuberculoma is silent till neurological symptoms appear due to mass effect or when it communicates with the subarachnoid space causing meningitis (Bishburg et al., [@B5]). Patients usually present with malaise, low grade fever, headaches, confusion, or weight loss. Confusion in the absence of fever may be seen. History of previous tuberculosis infection may be present in only half of the cases (Kent et al., [@B10]). Depending on the site of infection the patient may present with cranial nerve palsies (Traub et al., [@B23]), visual impairment (Teoh and Humphries, [@B21]), hemiparesis, ataxia, tremor, or seizures. Movement disorders like chorea, hemiballismus, myoclonus, and athetosis may also be seen (Alarcon et al., [@B2]). Patients with HIV infection are at a higher risk of tuberculosis, however there is controversial evidence if tuberculomas are seen with increased frequency in these patients (Whiteman, [@B24]). Tuberculomas are most commonly seen in frontal lobe, cerebellum, and brainstem.

Diagnosis of tuberculoma is confirmed by imaging followed by biopsy or excision of the lesion. Presence of epithelioid cells and granulomatous inflammation, differentiate tuberculoma from a tubercular brain abscess. CT or magnetic resonance imaging of the head may show meningeal enhancement, hydrocephalus, edema, or infarction, with a space occupying lesion (Draouat et al., [@B7]). Tuberculomas in younger patients are generally solitary (80%) and appear isodense or hypodense areas with uniform enhancement. In later stages ring enhancement is seen (Kumar et al., [@B11]).In the early stages, tuberculoma may be confused with a low grade astrocytoma. Later on, when there is a uniform enhancement, other differentials, such as sarcoid granulomas, mycotic granulomas, astrocytomas, lymphoma, toxoplasma, and metastasis should be considered.

The management of tuberculomas due to *Mycobacterium* *tuberculosis* includes institution of antitubercular drug regimen. Current regimen includes four drugs (isoniazid, rifampicin, pyrazinamide, and ethambutol) for 2 months followed by two drugs (isoniazid and rifampicin) for at least 10 months (Thwaites et al., [@B22]). Treatment of *Mycobacterium avium intracellulare* constitutes azithromycin, clarithromycin with ethambutol or clofazimine (Kemper et al., [@B9]). In patients with HIV infection side effects may be encountered in the first few months of the treatment. In such cases changing the drug regimen may be helpful (Small et al., [@B20]). Surgery may be needed for large tuberculomas with mass effect and when diagnosis of tuberculosis is in doubt. Surgery has also been tried in patients not responding to treatment (Li et al., [@B12]).

Despite aggressive management and surgical intervention the survival of patients with CNS tuberculosis is not good. In a number of studies very high mortality rates of up to 50% have been reported (Porkert et al., [@B16]). Neurological sequelae vary with age and demographics. Commonly, seizures, hemiparesis, ataxia, or cranial nerve palsies may be seen in survivors of tubercular infection (Ogawa et al., [@B15]). In children cognitive and motor impairment may be seen and may not improve after treatment (Schoeman et al., [@B18]).
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